Although Poland is not widely recognized as a wine-producing country, grapevine cultivation and winemaking dates back to the beginning of Christianity in this country in the 10 th century. Over the centuries, vineyards and wineries have spread and are now located mainly in Zielona Góra, Małopolska, Sandomierz and Podkarpacie [1] . Grape cultivation in Poland has been intensively developing in the last years, with a total cultivated area of about 2000 ha with more than 2000 vineyards. According to the Council of the European Union, Poland has been classified as a wine-growing region A (the coldest), similarly as Germany, Austria, Slovakia, and the Czech Republic, and Polish grape wines have been officially admitted to the EU market [2]. One of the main problems of cold-climate countries is an excess of grape acidity. However in Poland the grapes for cultivation are carefully selected, their acidity varies substantially from season to season. Moreover, fruit winery is well developed in Poland. In the light of Polish law, according to the Wine Making Act [3], branded fruit wine may also be produced from fruits other than grapes. Fruit wines have undoubtedly substantial potential for the Polish wine-making industry, with an output of 690,000 hL in the first three quarters of 2011. Poland is one of the leading producers of apples in the EU (24% of European production) [4], so apple musts are used in cider production and serve as a component of fruit wines. Moreover, Polish apple and cherry wines have been well received in Italy, Germany and Sweden [5] .
Grape musts from cold regions and most fruit musts reveal excess acidity. Too high content of organic acids unfavorably affects wine yeasts [6] , and the obtained wines are characterized by an improper balance between sugar, acid, and aroma components [7] [8] [9] . One of the strategies for solving this problem is biological deacidification by wine yeasts with an extended ability to degrade L-malic acid. In terms of organic acid content in grapes, malic acid is second only to tartaric acid; together they account for up to 90% of all the acids present [10] . In terms of other fruits used in the Polish wine-making industry, malic acid content reaches 94%-98% of total acids present in apples and cherries [11] . The demalication activity of Saccharomyces varies substantially (0%-48%) and is strain dependent [7, 12] . The rather low malate decomposition is explained by the absence of an active L-malate transport system, the low substrate affinity of the malic enzyme, and the mitochondrial location of two malic isoenzymes [8, 13, 14] . Under fermentation, the enzyme is subjected to the regulatory effect of fermentative glucose metabolism due to mitochondria dysfunction and deterioration [8, 15] . The metabolic impact of yeast on the wine character is undisputable and the right selection of stable yeast strains determines both the performance of the fermentation process and wine quality [16] . To meet winemakers' demands, there is a constant search for selection and development of new wine strains addressed exactly for highly acidic musts. Among waste range of Polish, Italian and Hungarian commercial and collection strains six wine races expressing high demalication activity were selected and characterized [17] . To accelerate the feature of L-malic acid fermentation, the wine yeasts Saccharomyces cerevisiae and Saccharomyces bayanus var. uvarum were crossed and natural hybrids obtained. The hybrids originating from commercially used wine yeasts are of the high technological value. The natural hybridization technique allows the yeast to preserve their fermentative features and enhance deacidification ability. The hybrids can decompose up to 77% of malic acid present in musts [18] . Both the wild yeasts and their hybrids can be successfully used in acidic grape and fruit musts fermentation. Surprisingly, the only concern in fruit winery is too low general acidity in case of malic acid predominance in the pool of organic acids. This problem can be overcome by different musts blending. Another approach is to improve L-malic acid decomposition in wine yeasts on a molecular level. The malate permease (mae1) encoding genes from yeast Schizosaccharomyces pombe and malolactic (mleA) genes from bacteria Oenococcus oeni were cloned and coexpressed in S. cerevisiae strains [14, 19, 20] . The S. pombe malate transporter (mae1) and malic enzyme (mae2) genes were introduced into S. bayanus [21] . The co-expression of the Candida utilis malic enzyme gene (CME1) and S. pombe malate transporter gene (mae1) in S. cerevisiae resulted in complete malate degradation [22] . But only the work of Husnik et al. [20] was accomplished by the construction of genetically engineered stable commercial wine S. cerevisiae yeast bearing the mae1 and mleA genes. The recombinant after receiving GRAS status (Generally Recognized as Safe) has been commercialized in Moldova and the USA [15] . Some scientists represent much more metabolic approach. The understanding of the regulation and role of malic acid metabolism in Saccharomyces sensu stricto yeast will substantially contribute to the improvement of commercial wine strains. Saccharomyces paradoxus yeast strain isolated from grapes collected in Jazbina (the Zagreb wine region of Croatia) as well as S. bayanus and S. cerevisiae Lalvin active dry yeast strains from Lallemand (France) were used in the research on the transcriptional regulation of malic enzyme gene [23] .
The use of new strains of wine yeast with the malo-ethanolic profile will eliminate the cellar operations undertaken to adjust the musts acidity. Although genetically engineered yeasts are characterized by the proper efficiency in malate metabolism, they are not always applicable because of the lack of the GRAS status. The hybrids produced by natural hybridization of wine yeast are safe but may be unstable. Their stability, mainly determined by the genetic relationship, can be improved in the process of adaptive evolution. Moreover, many commercial wine yeasts are interspecific hybrids between yeasts of the Saccharomyces sensu stricto complex.
